Abstract. The aim of this paper is to indicate the problems with filling the missing data in precipitation database using interpolation and extrapolation methods. Investigated periods were from 1981 to 2010 for Northern (Autonomous Province of Vojvodina) and Proper Serbia and from 1971 to 2000 for Southern Serbia (Autonomous Province of Kosovo and Metohia). Database included time series from 78 meteorological stations that had less than 20% of missing data. Interpolation was performed if station had missing data for five consecutive months or less. If station had missing data for six consecutive months or more, extrapolation was performed. For every station with mising data correlation with at least three surrounding stations was performed. The lowest acceptable value of correlation coefficient for precipitation was set at 0,300.
Introduction
Serbia is a country on Balkan peninsula in southeastern Europe with a surface area of 88.361 km 2 . It has two provinces: Vojvodina in the north and Kosovo and Metohia in the south (Picture 1). In the middle is so-called Proper Serbia. Official measurements of meteorological parameters in Serbia started in the last decade of XIX century, but avalaible data are for the period 1949-2011 and they are provided by the Republic Hydrometeorological Service of Serbia (1) . The global standard normal period for the research of climate change is at least 30 years long (2), (3).
The frequency of extreme climate events, among them certainly the occurrence of fluctuations in air temperature, activated climatologists and meteorologists, globally, on focusing their research on the detection and definition of the causes and consequences of climate change. In the last twenty years, several leading international research institutions devoted their attention to the analysis of climate change (3), (4), (5), (6), (7). They based their investigation on the results of meteorological elements and phenomena observation conducted in the last 100 to 150 years, trying to predict the possible scenarios of climate change in the twenty-first century on global and regional level (8) .
LOCATIONS OF METEOROLOGICAL STATIONS, DATABASE AND METHODS
The data used in this paper was provided by the Republic Hydrometeorological Service of Serbia for 78 meteorological stations: 11 from Vojvodina, 9 from Kosovo and Metohia and 58 from Proper Serbia (Picture 2). In this paper, two investigation periods were used. Period 1981-2010 was used for the stations located on the territory of Vojvodina and Proper Serbia, but at the stations located on the territory of Kosovo and Metohia it could not be done. This is because after the bombing of Serbia in 1999. stations in Kosovo and Metohija stopped working or continued to work under the rule of local Albanians who stopped sending data in the Republic Hydrometeorological Service of Serbia. Because of this, the research period for stations located on the territory of Kosovo and Metohia was moved 10 years earlier .
Precipitation quantities were obtained on a monthly level for a period of 30 years so every station had 360 parameters. Stations taken into consideration were those that had less than 20% of missing data ( Two methods were used for the filling of missing data. First method is interpolation which was conducted if a station had missing data for five consecutive months or less. Second method was extrapolation and it was performed if a station had missing data for six consecutive months or more. (9) For the first method, used method was arithmetic mean, while for the second method in first step was performed Person product moment correlation coefficient and then arithmetic mean. 
Results and discussion
In practice, extrapolation is subject to a greater uncertainty and a higher risk of producing suspicious results (12) (13) compared to the interpolation. This problem was encountered in the analysis performed in this paper (Table 2) . As table 2 shows, extrapolation is made in 12 meteorological stations. In 8 stations we can see reducing the value of correlation after extrapolation. The highest reducing had station Kosovska Kamenica (0.692) and the lowest station Užice (0.008). The highest increase of correlation had Prizren (0.015). Example 1. Performing extrapolation to get missing data for meteorological station Kosovska Kamenica. Selected stations for correlation analysis were: Preševo (value of correlation coefficient before extrapolation was 0,575), Vranje (value of correlation coefficient before extrapolation was 0,639) and Leskovac (value of correlation coefficient before extrapolation was 0,519). Example 2. Performing extrapolation to get missing data for meteorological station Jastrebac. Selected stations for correlation analysis were: Brus (value of correlation coefficient before extrapolation was 0,517), Blace (value of correlation coefficient before extrapolation was 0,584) and Prokuplje (value of correlation coefficient before extrapolation was 0,584). Extrapolation was used for filling missing data in the time series and it was expected that this method would give a higher values of correlation coefficient between the corelated stations as a result. In this paper it was shown that using this method for the purpose of filling missing data in the database of precipitation quantities has its drawbacks (correlation coefficient decreased after extrapolation) and that other methods shoud be considered for use.
Conclusion
Many problems were encountered with completing the database of precipitation quantities in Serbia: a number of stations could not be included in the research because their missing data exceeded 20% of all data, investigation period for the stations located at Kosovo and Metohia was moved to earlier period and problems with extrapolation. In many cases the values of correlation coefficient decreased after the usage of extrapolation method. This showed that using extrapolation method for filling missing data in precipitation quantities database has its drawbacks. Values of correlation coefficient did not increase or decrease significantly and this is one of the good outcomes. In any case, other methods should be used for the purpose of missing data filling in the future and a comparative analysis of their results and the results obtained in this paper should be conducted. 
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